Cell-extracellular matrix interaction and physico-chemical characteristics of titanium surfaces depend on the roughness of the material.
The interaction of cells with the extracellular matrix at the interface of an implant determines the biology of cells and tissues. We analysed components of cell adhesion and measured physico-chemical characteristics of structural modifications of titanium surfaces: polished, machined, glass particle-blasted, corundum-blasted, vacuum plasma-sprayed. Scanning electron microscopy and profilometry revealed a differentiated topography from smooth to rough surfaces, respectively. Osteoblastic MG-63 cells showed an increased spreading on surfaces with low roughness, although without a straight correlation with the surface topography. Integrin expression was increased on structured surfaces compared with polished material, and the organization of the actin cytoskeleton and fibronectin was impaired on extremely rough surfaces. Electrochemical methods, especially the electrochemical impedance spectroscopy (EIS) was used to evaluate physico-chemical characteristics, and the impedance curves revealed a dependence on the roughness of the material surfaces. Further analyses of the EIS results were performed using equivalent circuits which model the electrical flow through the interface. First indications for a correlation between parameters from the equivalent circuits with surface properties were obtained which promise a relevance for the biological response of the cells.